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BASIC-ABSTRACT: 

The semiconductor module has a semiconductor laser diode (2) mounted on an 
insulated substrate (4). Light emitted by the diode is transferred through the 
optical fires (3). 

The thin film pattern of a heater is also formed on the substrate. Temperature 
of the laser diode is controlled by the heater. 

ADVANTAGE - Enables to raise temperature of laser diode without using 
thermoelectric-refrigeration element e.g. Peltier element; reduces mounting 
cost; reduces module size; improves module reliability. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To obtain stable output without using an electronic 
cooling element, by arranging a heater on an insulating substrate of a 
semiconductor module on which substrate a light emitting element is mounted. 

SOLUTION: A heater 7 is arranged on an insulating substrate 4. From the 
resistance value of a thermistor 10, the temperature of an LD element 2 is 
monitored. By controlling the heater 7 with an external automatic temperature 
control circuit, the temperature is adjusted. At the time of high temperature 
operation of the LD element 2, the heater 7 is not used, and natural cooling is 
performed. Thereby the temperature of the LD element can be kept high, and 
stable output can be obtained without using an electronic cooling element. A 
module can be miniaturized, and cost reduction is realized. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of this invention module. 

[Drawing 2] It is the side elevation of a heater in which (A) established the side elevation and (B) 
established the 4th layer in the explanatory view of a heater. 
[Description of Notations] 

1 Package 

2 LD Component 

3 Optical Fiber 

4 Insulating Substrate 
4A Upper layer 

4B Interlayer 
4C Lower layer 

5 Terminal 

6 Wirebonding 

7 Heater 

8 Wiring Section 

9 Pad 

10 Thermistor 

1 1 Insulating Layer 

12 Metallized Layer 

13 Rest for LD Components 



[Translation done.] 
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* * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semi-conductor module which does not use an 

electronic cooling element. 

[0002] 

[Description of the Prior Art] Although the semi-conductor module which is the coupler of a 
semiconductor laser diode component and an optical fiber is used for optical-communication equipment, 
the gain of this component changes with temperature a lot. If temperature falls, gain will become large 
and the peak of the wavelength of gain will shift to a short wavelength side. On the single wavelength 
LD, it has chosen by grading which prepared the oscillation spectrum of laser in the guide slot. The light 
wave length who becomes settled by this grading has a temperature change smaller than the wavelength 
of gain a figure single [ about ]. Therefore, the light wave length who becomes settled by grading, and 
the wavelength of gain shift by the temperature change, and the optical output is sensitive to a 
temperature change. Moreover, there is also a field which control of oscillation wavelength cannot be 
performed in grading if it becomes low temperature, and is not oscillated on single wavelength. 
Therefore, by the conventional semi-conductor module, the temperature control was performed using the 
electronic cooling element (Peltier device) (JP,5-67844,A, JP,6-318763,A). Generally 35 degrees C 
which adjustment temperature made reduce power consumption from 25-degree C ordinary temperature 
are used. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the electronic cooling element is expensive with 
large-sized components. Moreover, the electronic cooling element was as low as about 220 degrees C to 
the mounting temperature of other electronic parts being about 320 degrees C, and two or more 
temperature managements were required for mounting, and it was complicated. Therefore, the semi- 
conductor module with which the output stabilized without using an electronic cooling element is 
obtained was demanded. 
[0004] 

[Means for Solving the Problem] It was made in order that this invention might cancel the above- 
mentioned technical problem, and the description is in having formed the heater in the insulating 
substrate in which the light emitting device of a semi-conductor module was carried. The thing in which 
the thin film pattern was formed for example, on the insulating substrate is used for a heater. An 
insulating substrate is a three-tiered structure and it is desirable that an interlay er makes it smaller than 
other layers. In that case, the thin film pattern of a heater is formed in the upper side where the upper 
layer and the lower layer of an insulating substrate do not touch. Moreover, it is suitable for the pad for 
connecting the thin film pattern of a heater to a terminal to form in the part which three layers of an 
insulating substrate overlapped. Furthermore, it is desirable to prepare an insulating layer in the top face 
of an insulating substrate in which the thin film pattern of a heater was formed, and to form a metallized 
layer on it. 
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* [0005] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely. Drawing 1 is the top 
view of this invention module in which the top face of a package 1 was opened. Like illustration, the LD 
component 2 is built in in a package 1, the end face of an optical fiber 3 is arranged in the front face, and 
the signal from the allotropy child 2 is introduced into an optical fiber 3. The LD component 2 is carried 
in an insulating substrate 4, and is connected to the terminal 5 by wirebonding 6. 
[0006] The heater 7 was formed in this insulating substrate 4. The configuration of a heater 7 is shown 
in drawing 2 (A) and (C). A Fig. is the side elevation and C Fig. is a top view. T he heater 7 consis ts of 
meandering patterns by thethjp film so that an insulating substrate 4 can be heated uniformly. In this 
example, resistance was set to 5 ohms with the thin film of NiCr. M oreover, an insulating substrate 4 is 
made into the structure which piled up three layfers ot rectangle plates, and enabled it to transmit heat to 
LD component efficiently. In a configuration and the magnitude with same upper 4 A and lower layer 
4C, interlayer 4B is the vertical layers 4A and 4C. It is small pinched by these ends and the cross-section 
configuration of the whole substrate is formed in the concave. In this example, A1N was used as an 
insulating substrate 4. The thin film pattern of a heater 7 is formed in the part to which it is the top face 
of upper 4A, and lower layer 4C does not touch upper 4A. That is, the part in which the thin film pattern 
is formed does not have interlayer 4B between upper 4A and lower layer 4C. The edge of this thin film 
pattern is connected to the pad 9 through the wiring section 8 (slash part). The wiring section 8 was 
produced with the thin film of Ti/Pt/Au. A pad 9 is for connecting the thin film pattern of a heater 7 to a 
terminal 5 by wirebonding 6. Therefore, the pad 9 was formed in the high part of the mechanical 
strength of an insulating substrate 4, i.e., the upper side supported by interlayer 4B. It is carried on the 
upper side where the LD component 2 was similarly supported by interlayer 4B. 
[0007] Furthermore, a chip thermistor 10 (refer to drawing 1 ) is carried next to the LD component 2 on 
a substrate, and wirebonding 6 connects with the terminal 5. It acts as the monitor of the temperature of 
the LD component 2 from the resistance of this thermistor 10, and a heater 7 is controlled by the external 
automatic thermal control circuit (not shown), and a temperature control is carried out. In addition, a 
heater 7 is not used at the time of elevated-temperature actuation of the LD component 2, but it is made 
to make it cool it naturally. 

[0008] In such a module, grading wavelength and the wavelength of gain are set so that it may be 
suitable for the use in an elevated temperature (for example, 70 degrees C) from low temperature in the 
LD component 2. And by making a heater 7 generate heat, even when an external environment is low 
temperature, the temperature of a semiconductor laser diode component can be stabilized. That is, 
although temperature control of LD component was planned by cooling the conventional module by the 
electronic cooling element, in this invention, temperature control is performed by warming at a heater. It 
is not necessary to use an electronic cooling element by this configuration, and modular miniaturization 
and low cost-ization can be realized. In this example, the semi-conductor module of 6mm angle was 
producible. Furthermore, although the noise had a weak fault by the conventional module using an 
electronic cooling element in order that the distance of LD component and touch-down might separate 
greatly, this fault is also improved by this invention module. 

[0009] In addition, in order to avoid the electric noise from a heater, the laminating of the insulating 
layer may be further carried out to the aforementioned insulating substrate 4, and a metallized layer may 
be formed on it (refer to drawing 2 (B)). That is, on the thin film pattern of the heater 7 in drawing 2 (A), 
a pad 9 is exposed, the 4th insulating layer 1 1 is formed, a metallized layer 12 is formed in the top face, 
and this is grounded to the rest 13 (refer to drawing 1 ) for LD components. 
[0010] 

[Effect of the Invention] The output stabilized even if it could hold the temperature of LD component to 
the elevated temperature (for example, about 70 degrees C) with this invention module and did not use 
an electronic cooling element, as explained above can be obtained. Moreover, the following 
effectiveness is done so by not using an electronic cooling element. 

** Although the conventional module had a complicated point in the temperature management at the 
time of mounting an electronic cooling element etc., since this is also canceled, mounting cost can be 
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reduced by this invention. 

** A module can be miniaturized and the dependability of a product can be improved. 



[Translation done.] 
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